erty of a test; rather, it is a property of the scores on a test for a particular sample of examinees (Vacha-Haase et al., 2000; Vacha-Haase, Ness, Nilsson, & Reetz, 1999) . Reliability is influenced by the instrument itself, the composition and variability of the sample, sample size, and the objectivity of administration and scoring of the instrument. Sources of variability in the reliability of scores from a single instrument could include factors such as age, motivation, socioeconomic status, gender, and education. Group heterogeneity influences reliability. Essentially, anything that can affect scores can affect reliability. Therefore, because of the multiple influences on reliability, it is important for researchers to assess reliability for their own data. Score reliability is important to include in research reports as it directly affects both the results and the interpretation of the results of a particular study (e.g., attenuation of effect sizes; see Henson, 2001; Henson & Thompson, in press; Thompson, 1994; Wilkinson & American Psychological Association Task Force on Statistical Inference, 1999) .
Vacha-Haase (1998) proposed a meta-analytic method, known as reliability generalization, to study score reliability. In her study of the Bem Sex Role Inventory, she found that approximately 13% of the 638 articles published during a 14-year period reported reliability for the data at hand. Study variables such as sample size, type of reliability coefficient (temporal stability vs. internal consistency), and test form accounted for variation in reliability coefficients across studies. Since then, other reliability generalization studies have investigated sources of variability in score reliability for instruments such as the Mathematics Anxiety Rating Scale (Capraro, Capraro, & Henson, 2001) , the NEO personality scales (Caruso, 2000) , and the Teacher Efficacy Scale (Henson, Kogan, & Vacha-Haase, 2001) .
In this study we explored reliability generalization for Spielberger's StateTrait Anxiety Inventory (STAI) (Spielberger, Gorsuch, & Lushene, 1970) . The STAI is a brief self-report assessment designed to measure and differentiate between anxiety as a trait and a state. Trait anxiety refers to individual differences in the frequency and intensity with which anxiety manifests itself over time. Trait anxiety consists of feelings of apprehension, tension, and increased activity of the autonomic nervous system, and is seen as a relatively stable personality trait (Spielberger, 1972) . People who are high in trait anxiety tend to perceive more situations as threatening or dangerous than people who have lower trait anxiety scores, and persons with higher trait anxiety scores also tend to have higher state anxiety scores (Spielberger, 1972) . State anxiety, on the other hand, fluctuates and is a function of the stressors on an individual. Levels of state anxiety are high in circumstances perceived by an individual to be threatening and irrespective of the objective danger. State anxiety should be low in nonstressful situations or in situations where an existing danger is not perceived as threatening.
The STAI state scale consists of 20 statements that ask people to describe how they feel at a particular moment in time (e.g., calm, tense) rated on a 4-point intensity scale ranging from not at all to very much so. The STAI trait scale consists of 20 statements describing how people generally feel (e.g., confident) rated on a 4-point frequency scale ranging from almost never to almost always. The STAI has been translated into many languages, including Spanish, Turkish, Japanese, Arabic, and Dutch. The first version of the STAI is known as Form X and is frequently used in clinical research. Form Y was developed in 1983. Although the two versions are highly correlated, several items were changed and scores on Form Y are said to have a more replicable factor structure and improved psychometric properties (Oei, Evans, & Crook, 1990 ). An extension of the STAI for children (STAI-C) also has been developed.
In (Spielberger, 1983) .
Method

Sample
A search of the PsycINFO database using the keywords STAI or StateTrait Anxiety Inventory (and spelling variants) yielded 454 journal citations in the English language spanning the years 1995 to 2000 and an additional 488 citations from 1990 to 1994. Of the initial 942 articles, 93 were not reviewed because they were not able to be located. (Article collection was carried out over a 9-month period.) Thirty-three articles were reviewed and excluded from this study because they either involved the children's version of the STAI (n = 20) or a short-form and/or otherwise modified version of the STAI (n = 13). One additional article was excluded because the traditional 4-point response format was changed to a dichotomous yes/no format. To be included in this study, articles needed to indicate that the original STAI, the 1983 STAI Form Y, or a foreign-language translation of one of these two forms was administered to participants. It was not necessary for both the state and trait scales to be administered-only that one of the scales was administered. A total of 816 articles met the inclusion criteria.
Each of these articles was read and classified by at least two of the authors. Articles were classified into one of three groups: (a) articles in which no mention of reliability was made (n = 595, 73%); (b) articles in which the authors BARNES ET AL. 605 acknowledged reliability of the STAI scores, either through citing specific coefficients from other studies (typically normative studies), referencing other studies that had reported reliability although not providing specific coefficients, or stating (inappropriately) something to the effect that the reliability of the instrument was well-established without providing specific citations (n = 175, 21%); or (c) articles in which the authors reported reliability coefficients computed on the data analyzed in the article (n = 46, 6%). Of the articles in which the authors provided reliability for their own data, for consistency one was excluded from analysis because the reliability was based on factor scores rather than conventional scoring. Several of the remaining articles that reported reliability coefficients for the data at hand provided more than one reliability coefficient (e.g., separate coefficients reported for subgroups of participants). Each subgroup coefficient was treated as an observation. A total of 117 reliability coefficients were obtained from 45 articles. Fifty-eight were trait coefficients (51 internal consistency, 7 test-retest) and 59 were state coefficients (52 internal consistency, 7 testretest).
The 816 articles were further classified according to whether the journal in which they appeared was indexed in MedLine. This classification was conducted because during the review process it appeared to us that articles with a medical context-anecdotally identified by subject matter (e.g., drug comparisons in treatment of anxiety), authorship/institutional affiliation (e.g., M.D./hospital), and/or journal (e.g., Neuropsychobiology)-mentioned reliability less frequently than did articles in a nonmedical context. We thought this might be related to level of paradigm development among the subfields whose journals were indexed in PsycINFO. According to the literature on disciplinary differences (e.g., Biglan, 1973a Biglan, , 1973b ; for a review of the literature on disciplinary differences, see Braxton & Hargens, 1996) , some disciplines-such as the physical and life sciences, engineering, and mathematics (i.e., the paradigmatic or hard science disciplines)-have a stronger codified body of knowledge and display a higher degree of consensus regarding their subject matter and methods of research. Operational definitions of key variables tend to be agreed on so, contrasted with disciplines having less-welldeveloped paradigms, there is less need to elaborate on research methods, including instrumentation.
In the so-called preparadigmatic (soft science) disciplines, which include the social/behavioral sciences and humanities, there may be less consensus so more journal space is devoted to describing, explaining, and justifying the objects and methods of study. Consequently, scholarly writings in the paradigmatic disciplines tend to be shorter than in the preparadigmatic disciplines (Biglan, 1973b; Creswell & Bean, 1981) . Although psychology is typically classified as a preparadigmatic discipline, there is subfield variation (Braxton & Hargens, 1996; Lewis, 1980) . Those subfields that publish in 606 EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT medically oriented journals may share characteristics of the paradigmatic disciplines with respect to scholarly writings (Drees, 1982; Stoecker, 1991) . It seemed reasonable to hypothesize that researchers writing in medical fields would be socialized to produce less verbiage and would be less accustomed to justifying or reestablishing the quality of their instrumentation than those in nonmedical fields; therefore, they may be less likely to report reliability for the data at hand. MedLine, the basis for the above classification, is the National Library of Medicine's premier bibliographic database covering the fields of medicine, nursing, veterinary medicine, the health care system, and the preclinical sciences (U.S. National Library of Medicine, 2001 ). According to the U.S. National Library of Medicine, journals reviewed for inclusion in MedLine should contain articles predominantly on core biomedical subjects. This suggests that the journals indexed by PsycINFO and Medline may have more medical relevance than those indexed by PsycINFO alone. Of the articles, 532 (65%) were classified as medical; 284 (35%) were classified as nonmedical (listed in PsycINFO alone). Those from journals indexed in MedLine included psychiatric studies and studies in medical settings; journals not included in MedLine included articles of an educational and nonclinical nature. However, it is recognized that many journals indexed by MedLine are psychology oriented. Therefore, we would expect some overlap from our operational classification criteria. Nevertheless, the classification can provide a rough examination of possible differences in paradigms.
Procedures
Features of each study, sample characteristics, type of reliability coefficient, and the coefficients themselves were recorded. Study features and sample characteristics were selected based on the following criteria: (a) They were variables that reasonably might be expected to affect reliability or (b) they had previously been demonstrated to have an association with reliability, and (c) there were a sufficient number of studies that reported data on these variables. Table 1 lists the study features and respective codes.
Examples of contexts that were coded as high stimulus included surveying mothers of hospitalized children during hospitalization, HIV/AIDS patients completing neuropsychiatric assessments, clinical intakes of pain center patients, hospitalized children having veinipuncture, athletes' retrospective recall of competition-related anxiety, and students giving a speech in class. Low stimulus contexts generally involved completion of the STAI as part of a packet of instruments in a low-stress setting (e.g., classroom, mailed survey) with participants who were not specifically presumed to be experiencing stress or elevated anxiety levels (e.g., college students, high school students, and employees). We hypothesized that state anxiety would be more reliably measured in a high stimulus context because the construct would be more salient for those participants, thus increasing the signal-to-noise ratio. The reliability of trait anxiety, a more enduring personal characteristic, should be affected less by the context of the measurement. Therefore, trait test-retest coefficients should be higher than state test-retest coefficients. Mean state anxiety scores were higher in the high stimulus condition than in the low (47.62 vs. 36.56; Cohen's d = 1.26). The difference for trait scores, although in the same direction, was less (45.10 for high stimulus vs. 39.19 for low stimulus; Cohen's d = .91), thus providing evidence for the validity of this classification.
Results
Medical/Nonmedical Comparison
For this study, an average page length for articles from nonmedical journals was 11.43 (SD = 4.71) compared to 6.93 pages per article for medical 608 EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT journals (SD = 2.75) for a random sample of 30 articles from each list. An independent groups t test showed this difference to be statistically significant at the .05 level, t(58) = 4.54 (Cohen's d = 1.17). This difference in page length is consistent with the literature on disciplinary differences in article length and thus provides some evidence for the validity of the procedure used to classify journals. Table 2 shows the cross-classification of the 816 articles by journal type (medical or nonmedical) and reliability reporting status separately for the years 1990 to 1994 and 1995 to 2000. Authors of articles in the nonmedical journals increased their reporting of reliability for the data at hand from 6% to 10% during the two time periods and were somewhat more likely than authors in the medical journals, particularly in the latter years, to report reliability for the data at hand. Authors of articles in the medical journals were more likely than those in the nonmedical journals to ignore reliability altogether. The differences in the percentages, although small, were consistent and in the expected directions, suggesting that articles appearing in medical journals report reliability for the data at hand less often and ignore reliability more often than those appearing in nonmedical journals.
Descriptive Statistics for Reliability
It should be noted that some authors who reported reliability coefficients for the data at hand neglected to report basic descriptive statistics. Although 117 reliability coefficients were obtained, means and standard deviations of the scales were available for only 75 of the coefficients (38 trait and 37 state). Table 3 and Figures 1 and 2 show similar average internal consistency coefficients for scores on both scales. The test-retest coefficients were noticeably lower for the state scale than for the trait scale, as displayed in Table 3 BARNES ET AL. 609 and Figures 3 and 4 . This is in keeping with the theoretical model that distinguishes between an enduring trait and a temporary state, the latter being more susceptible to temporal fluctuation (Spielberger, 1972) . Standard deviations among the coefficients were similar except for the test-retest coefficients on the state scale, which were considerably more varied. The histograms in Figures 1 through 4 show that the state scale had a greater number of low coefficients than did the trait scale; of the six reported coefficients below .70, four were state scale test-retest coefficients and two were state scale internal consistency coefficients.
Correlates of Internal Consistency Reliability
Because internal consistency and stability coefficients represent different sources of measurement error, their correlates may be different. Table 4 shows the correlations of study variables with internal consistency coefficients. Because there were only seven test-retest coefficients, their correlates were not analyzed. Studies with generally higher state score reliabilities tended to have somewhat higher state score standard deviations. These studies tended to have participants older than 16 years of age, to be psychometric in nature, and to have specified that they used Form Y (mean α = .92) rather than the old form, a translation, or an unspecified form (mean α = .89, Cohen's d = .60). Although the pattern of correlations was generally the same for trait score reliabilities, they were generally lower except for the correlation with the standard deviations of the scale scores. The form effect, in particular, seemed to be absent for the trait scale. For both scales, the study context (high or low anxiety stimulus) was not correlated with internal consistency reliability. The medical context of the journal in which the article appeared was not included in correlational analyses because the interest in 610 EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT this variable was only its relationship to the incidence of reporting reliability, not its relationship to levels of reliability.
Discussion
For the STAI, internal consistency reliabilities were relatively stable across studies for both scales, especially the state anxiety scale. As expected with a characteristic that is state dependent, stability reliability was lower for scores on the state than the trait scale. State scale test-retest coefficients were lower than internal consistency coefficients, although for the trait scale the two types of coefficients were very similar. For the trait scale, in particular, test score variability was rather strongly related to the magnitude of the internal consistency reliability coefficient. This is certainly not a surprise, given that variability is a necessary although not sufficient condition for reliability. Neither is it a unique finding (e.g., Henson et al., 2001) . That the internal consistency of the scores, particularly the state scores, was lower when the STAI scales were used with participants younger than the age of 16 suggests that BARNES ET AL.
611 Figure 1 . Distribution of state internal consistency reliabilities.
STAI-C (Spielberger, 1973) perhaps should be considered, even for children older than elementary school (for a review of the STAI-C, see Walker & Kaufman, 1984) . The use of Form Y resulted in somewhat higher internal consistency reliabilities than the use of some other form, reinforcing that researchers need to be very specific about which form of an instrument they use (six authors did not specify the form of the STAI used). The salience of the context for measuring state anxiety did not appear to affect the reliability of measurement, that is, state anxiety was not measured more reliably among participants in anxiety-provoking situations than in anxiety-neutral situations.
The results of this study suggest that internal consistency reliability estimates obtained from STAI state and trait scores, although somewhat variable, are generally satisfactory for a broad range of studies involving various populations. Researchers may anticipate that trait score test-retest reliabilities will be within acceptable ranges and that state score temporal stability will be lower. However, this good news should not lull researchers into complacency with regard to the reliability of scores in their own research. The correlates of reliability suggest a few things that researchers can do to enhance the internal consistency reliability of STAI scores in their own research with the STAI, and thus potentially increase effect sizes and statistical power. With regard to the form of the instrument, the use of an age-appropriate form is recommended, although the results do not suggest that Form Y is necessarily preferable to Form X. Because range restriction is associated with lower reliabilities, reasonable steps may be taken to increase the range of talent when it is feasible to do so. This may simply involve making wise choices about the target population (e.g., to investigate interventions for decreasing public speaking anxiety, one would probably not choose members of a winning debate team). If research is being done on selected groups (e.g., psychiatric patients admitted for extreme anxiety disorders), variability may be less and reliability lower. In the latter case, researchers should take this into consideration in their reporting and interpretation of results. The comparison of reliability reporting rates for journals published in more medically oriented fields with those less medically oriented was consistent with our theory-based observation that the former were less likely to elaborate on characteristics of instrumentation, although the MedLine classification of journals was not always consistent with our intuitive sense of medical/nonmedical. However, the effect appeared to be strong enough to withstand the imperfection of our operational definition. It is apparent that BARNES ET AL. 613 Figure 3 . Distribution of state test-retest reliabilities. Figure 4 . Distribution of trait test-retest reliabilities. researchers in the social and behavioral sciences tend to lack awareness of the implications of score unreliability; this same ignorance may account for the dearth of reliability reporting in the MedLine-indexed journals. Added to this is the fact that the MedLine-indexed journal articles were, on average, 4.5 pages shorter; therefore, in these journals the reporting of psychometric considerations may be seen as unnecessary (perhaps assumed) detail. VachaHaase et al. (1999) noted that "journal author guidelines can be important for shaping practice and thinking" (p. 340) and argued for guidelines that clearly identify the need for reporting sample reliability coefficients.
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